SEQUENCE LISTING 



<110> Monsanto Company 

<120> TRANSGENIC PLANTS CONTAINING ALTERED LEVELS OF STEROL 
COMPOUNDS AND TOCOPHEROLS 

<130> MTC 6462.1 

<140> 09/548,256 
<141> 2000-04-12 

<150> 60/128,995 
<151> 1999-04-12 

<160> 31 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 43 
<212> PRT 
<213> jojoba 

<400> 1 

Met Lys Val Thr Val Gin Thr Arg Ser Gly Arg Glu Leu lie Lys Gly 
15 10 15 

Gly lie Glu Leu His Asp Ser Ala Thr Val Thr Asp Leu Gin Glu Ala 
20 25 30 

lie Tyr lie Lys Thr Lys Lys Tyr Tyr Arg Ala 
35 40 



<210> 2 
<211> 1258 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 2 

acccacgcgt ccgctctatc tctctcaatt 
cttaagcacc atgaaggtca ccgtcgtctc 
ccttgacctc cccgattcgg cgactgttgc 
taagaagttt tacccgtcga ggcaaagact 
caaacctgtt gtcctcaata gcaagaaatc 
ctccttaact gtagtcttca aagacctggg 
cttcgagtat cttggccctc tccttatcta 



tcctcatctg ggtcttcctc gtttgctccg 60 
ccgcagcggc agagaagtcc tcaaagctcc 12 0 
tgatctgcaa gaagcgtttc ataagagagc 18 0 
gactcttccc gtgactcctg gatcgaagga 240 
actgaaggag tactgtgatg gaaacaacaa 300 
ggcacaagtt tcctaccgca cactcttctt 360 
ccctgtcttt tactacttcc ctgtttacaa 420 



1 



gtttcttggt tatggagagg actgtgtgat ccatccggtc cagacgtacg ctatgtacta 4 80 

ctggtgcttt cactacttca aacggatctt agaaacgttt ttcgtacatc ggttcagcca 540 

cgcaacctcc ccaatcggga atgtgttcag gaactgtgct tattactgga gctttggtgc 600 

ttacattgct tattacgtca accatccctt gtacactcca gttagtgacc ttcagatgaa 660 

gattggtttc gggtttggtt tggtttgcca agtcgcaaac ttttactgtc acatattgct 720 

gaagaatctg agggacccca gtggggctgg aggctaccag attccacgcg gtttcctctt 780 

caacattgtt acatgtgcca attacactac cgagatttac caatggctag gattcaacat 840 

cgctactcag accattgcag gatatgtttt cctcgctgtt gctgctctaa tcatgactaa 900 

ttgggctctt ggaaagcaca gccgtytgag aaagatattt gatggaaaag atggaaagcc 960 

aaagtatcca agaagatggg tgatacttcc tccattcctt tagaagccat tgttgcttat 1020 

cagtaaaagc tcttaataaa gctgaaaatg agactttctt tgggttctct gtatcgtttc 1080 

cttttttgtt cggtctatgt attggttata acatgtttat tccttttgtt tcaatatgtt 1140 

ttgatttttg aagttagaga gatttagaaa tgtacttgtg tagttgtttc tcacgcaaac 1200 

caattcctct ttatgtatcg catacatgag tcaataataa atatgattac tagtaaaa 1258 



<210> 3 
<211> 309 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 3 

Met Lys Val Thr Val Val Ser Arg Ser Gly Arg Glu Val Leu Lys Ala 
15 10 15 

Pro Leu Asp Leu Pro Asp Ser Ala Thr Val Ala Asp Leu Gin Glu Ala 
20 25 30 

Phe His Lys Arg Ala Lys Lys Phe Tyr Pro Ser Arg Gin Arg Leu Thr 
35 40 45 

Leu Pro Val Thr Pro Gly Ser Lys Asp Lys Pro Val Val Leu Asn Ser 
50 55 60 

Lys Lys Ser Leu Lys Glu Tyr Cys Asp Gly Asn Asn Asn Ser Leu Thr 
65 70 75 80 

Val Val Phe Lys Asp Leu Gly Ala Gin Val Ser Tyr Arg Thr Leu Phe 
85 90 95 

Phe Phe Glu Tyr Leu Gly Pro Leu Leu lie Tyr Pro Val Phe Tyr Tyr 
100 105 110 

Phe Pro Val Tyr Lys Phe Leu Gly Tyr Gly Glu Asp Cys Val lie His 
115 120 125 

Pro Val Gin Thr Tyr Ala Met Tyr Tyr Trp Cys Phe His Tyr Phe Lys 
130 135 140 



2 



Arg lie Leu Glu Thr Phe Phe Val His Arg Phe Ser His Thr Ser Pro 
145 150 155 160 

lie Gly Asn Val Phe Arg Asn Cys Ala Tyr Tyr Trp Ser Phe Gly Ala 
165 170 175 

Tyr lie Ala Tyr Tyr Val Asn His Pro Leu Tyr Thr Pro Val Ser Asp 
180 185 190 

Leu Gin Met Lys lie Gly Phe Gly Phe Gly Leu Val Cys Gin Val Ala 
195 200 205 

Asn Phe Tyr Cys His lie Leu Leu Lys Asn Leu Arg Asp Pro Ser Gly 
210 215 220 

Ala Gly Gly Tyr Gin lie Pro Arg Gly Phe Leu Phe Asn lie Val Thr 
225 230 ?25 240 

Cys Ala Asn Tyr Thr Thr Glu lie Tyr Gin Trp Leu Gly Phe Asn lie 
245 250 255 

Ala Thr Gin Thr He Ala Gly Tyr Val Phe Leu Ala Val Ala Ala Leu 
260 265 270 

He Met Thr Asn Trp Ala Leu Gly Lys His Ser Arg Leu Arg Lys He 
275 280 285 

Phe Asp Gly Lys Asp Gly Lys Pro Lys Tyr Pro Arg Arg Trp Val He 
290 295 300 

Leu Pro Pro Phe Leu 
305 



<210> 4 
<211> 1361 
<212> DNA 
<213> Zea mays 

<400> 4 

gaattcggct cgagctctcc tctcctctcc tctcccccgc atccacggcc gcaggcagca 60 
ggcagccact cgacgatcta gtcgtctctc tccccgctct gccgcctcgc tgccgcggct 120 
tcccgtcggc gggaggatga aggtcacggt cgtgtcccgg agcggccggg aggtcgtcaa 18 0 
gggcggcatc gacctcaagg actcggccaa ggtcgcggac ctgcaggagg ccatccatgc 24 0 
caggactaag aagtattatc cttctaggca gcggctcacc ctcccccttc aacctggaaa 300 
a 99cgggaag ccagttgt cc tcagtccgaa ggccagcctg ctagaatact gcgagaaggg 3 60 
ttctgggtca ctgacagtgg tcttcaaaga tttagggcca caggtctact acagcacact 420 



3 



gttcttcttc gagtacctgg gtcctctcat 
ctacaagtac ttcgggcacg agggggagcg 
gtactactgg tgcttccact acttcaagcg 
cagccacgcg acgtcgccgc tctcgaacgt 
cggcgcttac attgcttact actgcaacca 
gatgaagatt gggtttggtt ttggggtcgt 
cctgctgcgg aacctcagga gcccaagcgg 
cttgttcaac atcgtgacct gcgccaatta 
caacatcgcc acacagaccg tggcaggtta 
gaccaactgg gcgctcggca agcacagccg 
gaggcccaag taccctcgcc ggtgggtgat 
tggtggctca ctgttggtgg tcggcccatt 
tactaatcgt gcctgtttag cggttgaact 
aaagatggat ttcattttct tcttcttctt 
ctgtctcaat acagtctaag gttcatgtga 
agtgaatgca gtcactattt cgattcgaca 



catctacccc atgttctact atctgcccgt 480 
ggccatgcac cctgtccaga cctacgcaat 540 
gatcatggag acgttcttcg tgcaccgctt 600 
cttcaggaac tgtgcctact actggacctt 660 
cccgctgtac accccagtga gtgatctgca 720 
ctgccaggtc gcgaacttct actgccacat 780 
cagcggcggg taccagatcc cccgcggttt 840 
caccaccgag atctaccagt gggtcggctt 900 
cgtcttcctt gtcgtggcgg cgggcatcat 960 
tctgaagaag ctgtttgacg gcaaggatgg 1020 
tctccctccg ttcctgtgaa gaggcggtgg 1080 
gtgattcgat gtctacagac agttgtactg 1140 
tggattccgt tgtccgaagt ttctaatccg 1200 
cttagcatta tgtcactgtc tcacgtcgtc 1260 
tgttatcccc atttgtccac gcagaagtga 1320 
aaaaaaaaaa a 1361 



<210> 5 
<211> 309 
<212> PRT 
<213> Zea mays 

<400> 5 

Met Lys Val Thr Val Val Ser Arg Ser Gly Arg Glu Val Val Lys Gly 
15 10 15 

Gly lie Asp Leu Lys Asp Ser Ala Lys Val Ala Asp Leu Gin Glu Ala 
20 25 30 

lie His Ala Arg Thr Lys Lys Tyr Tyr Pro Ser Arg Gin Arg Leu Thr 
35 40 45 

Leu Pro Leu Gin Pro Gly Lys Gly Gly Lys Pro Val Val Leu Ser Pro 
50 55 60 

Lys Ala Ser Leu Leu Glu Tyr Cys Glu Lys Gly Ser Gly Ser Leu Thr 
65 70 75 80 

Val Val Phe Lys Asp Leu Gly Pro Gin Val Tyr Tyr Ser Thr Leu Phe 
85 90 95 

Phe Phe Glu Tyr Leu Gly Pro Leu lie lie Tyr Pro Met Phe Tyr Tyr 
100 105 110 

Leu Pro Val Tyr Lys Tyr Phe Gly His Glu Gly Glu Arg Ala Met His 
115 120 125 



4 



Pro Val Gin Thr Tyr Ala 
130 

Arg lie Met Glu Thr Phe 
145 150 

Leu Ser Asn Val Phe Arg 
165 

Tyr lie Ala Tyr Tyr Cys 
180 

Leu Gin Met Lys lie Gly 
195 

Asn Phe Tyr Cys His lie 
210 

Ser Gly Gly Tyr Gin lie 
225 230 

Cys Ala Asn Tyr Thr Thr 
245 

Ala Thr Gin Thr Val Ala 
260 

lie Met Thr Asn Trp Ala 
275 

Phe Asp Gly Lys Asp Gly 
290 

Leu Pro Pro Phe Leu 
305 



Met Tyr Tyr Trp Cys 
135 

Phe Val His Arg Phe 
155 

Asn Cys Ala Tyr Tyr 
170 

Asn His Pro Leu Tyr 
185 

Phe Gly Phe Gly Val 
200 

Leu Leu Arg Asn Leu 
215 

Pro Arg Gly Phe Leu 
235 

Glu He Tyr Gin Trp 
250 

Gly Tyr Val Phe Leu 
265 

Leu Gly Lys His Ser 
280 

Arg Pro Lys Tyr Pro 
295 



Phe His Tyr Phe Lys 
140 

Ser Ala Thr Ser Pro 
160 

Trp Thr Phe Gly Ala 
175 

Thr Pro Val Ser Asp 
190 

Val Cys Gin Val Ala 
205 

Arg Ser Pro Ser Gly 
220 

Phe Asn He Val Thr 
240 

Val Gly Phe Asn He 
255 

Val Val Ala Ala Gly 
270 

Arg Leu Lys Lys Leu 
285 

Arg Arg Trp Val He 
300 



<210> 6 

<211> 926 

<212> DNA 

<213> Glycine max 

<400> 6 

gaattcggct cgagcgggga tgtcagtgat 
ctcagagatt agagggaagc atttgaacta 
agaaaagcag gtcaagttgt ctagcaaagc 
tcttgctggc cttgcatcct tctggatctt 
tcagtctgca gttaccctgc atttcttcaa 



aagccttgtg tcactggcta atgctggctt 60 

ttcaaagttt tggaatgcta atccctctgc 120 

tggcatgctt ttgctgtaca ctcctgcttt 180 

tcctcatcaa ggcctcagat ccaccctcct 240 

9agggtcttt gaggttgtgt ttattcacaa 3 00 



5 



atatagtggt gccatgcttc ttgattctgc 
aactgcaact atgatctatg ctcaacactt 
tctgttgtat cctggcattg ttttgtttgt 
ctaccttcta tccaacttaa ggggaaaggg 
catgtttgag cttgtcatat gtccccacta 
ctccttcatt tcgcagacgc tatatgcatt 
gctaggtagg agttattcaa ctaggaaatg 
gcatgttaag gctatcatcc catttgtctt 
actttcattt ctcagacgct atatgcatta 
ctatgtagga gtgattcgac taggaaatgg 
aaaaaaaaaa aaagggcggg ccgccg 



aatccccatc actctgagtt atttcctatc 360 
aacacaaggg cttccagaac caccaatcga 420 
ggtgggcatc attggcaact tctaccacca 480 
tgaaaaggag tacaagattc caaagggtgg 540 
cctgtttgag attattgagt tttatgggtt 600 
ctctttcacc gtaggcacta ctttatactt 660 
gtatctttct aagtttgaag atttccctga 720 
ctagaaatgt tggaaggaat aactaatttt 7 80 
tctttcactg taggcgctac tttgtacttg 840 
tatctttcta ggtttgaaga tttccctaaa 900 

926 



<210> 7 

<211> 244 

<212> PRT 

<213> Glycine max 

<400> 7 

Met Ser Val lie Ser Leu Val Ser Leu Ala Asn Ala Gly Phe Ser Glu 
15 10 15 

lie Arg Gly Lys His Leu Asn Tyr Ser Lys Phe Trp Asn Ala Asn Pro 
20 25 30 

Ser Ala Glu Lys Gin Val Lys Leu Ser Ser Lys Ala Gly Met Leu Leu 
35 40 45 

Leu Tyr Thr Pro Ala Phe Leu Ala Gly Leu Ala Ser Phe Trp lie Phe 
50 55 60 

Pro His Gin Gly Leu Arg Ser Thr Leu Leu Gin Ser Ala Val Thr Leu 
65 70 75 80 

His Phe Phe Lys Arg Val Phe Glu Val Val Phe He His Lys Tyr Ser 
85 90 95 

Gly Ala Met Leu Leu Asp Ser Ala He Pro He Thr Leu Ser Tyr Phe 
100 105 110 

Leu Ser Thr Ala Thr Met He Tyr Ala Gin His Leu Thr Gin Gly Leu 
115 120 125 

Pro Glu Pro Pro He Asp Leu Leu Tyr Pro Gly He Val Leu Phe Val 
130 135 140 

Val Gly He He Gly Asn Phe Tyr His His Tyr Leu Leu Ser Asn Leu 
145 150 155 160 



6 



Arg Gly Lys Gly Glu Lys Glu Tyr 
165 

Glu Leu Val lie Cys Pro His Tyr 
180 

Gly Phe Ser Phe lie Ser Gin Thr 
195 200 

Gly Thr Thr Leu Tyr Leu Leu Gly 
210 215 

Tyr Leu Ser Lys Phe Glu Asp Phe 
225 230 



Lys lie Pro Lys Gly Gly Met Phe 
170 175 

Leu Phe Glu lie lie Glu Phe Tyr 
185 190 

Leu Tyr Ala Phe Ser Phe Thr Val 
205 

Arg Ser Tyr Ser Thr Arg Lys Trp 
220 

Pro Glu His Val Lys Ala He He 
235 240 



Pro Phe Val Phe 



<210> 8 

<211> 917 

<212> DNA 

<213> Glycine max 



<400> 8 

gaattcggct cgagaacaag caaacaccat 
tttccccccg ccaccttctc tggtggtttg 
ggctaatgct ttcttgtcag aaattagagg 
tgctaatccc tctgcagaaa agcaggtcaa 
gtacactcct gcttttcttg ctggccttgc 
cagattcacc atccttcaat ctgctgttac 
tctgtttatt cacaaatata gtggaggcat 
gagttatttc ctctcagctg taactatggt 
agaaccacca atcaatctgt tctaccctgg 
caacttctac caccattacc ttctgtccaa 
gattccaaag ggtggctttt ttgagcttgt 
tgtgttttat gggatcttct tcatttctca 
cactactatg tacttggtgg gtaggagtta 
tgaagatttc cctaagcatg ttaaggctgt 
aacatctaat tctacttgag ttgtaagtgt 
aaaagggcgg ccgccgg 



ggtgattaag tctgtgttgt tcagcttcat 60 
ggggttgact gtgacaagct tcctgatact 120 
gaagcatttg aactattcaa agttttggaa 180 
gttgtctagc aaagctggca tgcttttgct 240 
atccttctgg gtctttcctc atcaagggct 300 
tctgcactac ttcaagaggg tctttgaggg 360 
gacacttgaa tctgcaatcc ccatcactct 420 
ctattctcaa cacctaacaa aagggtttcc 480 
cattgtgttg tttctagttg gcatcattgg 540 
attgagggga aagggtgaaa aggagtacaa 600 
gatttgcccc cactacttct ttgagattac 660 
gacattatat tcattcgctt tcgctgtagg 720 
ctcaactagg aaatggtatc tttctaagtt 780 
catcccattt gtcttctaaa tgttgtaatg 840 
gctgctagat tgtgtttaaa aaaaaaaaaa 900 

917 



<210> 9 

<211> 266 

<212> PRT 

<213> Glycine max 



7 



<400> 9 

Met Val lie Lys Ser Val Leu Phe Ser Phe lie Phe Pro Pro Pro Pro 
15 10 15 



Ser Leu Val Val Trp Gly Leu Thr Val Thr Ser Phe Leu He Leu Ala 
20 25 30 

Asn Ala Phe Leu Ser Glu He Arg Gly Lys His Leu Asn Tyr Ser Lys 
35 40 45 

Phe Trp Asn Ala Asn Pro Ser Ala Glu Lys Gin Val Lys Leu Ser Ser 
50 55 60 

Lys Ala Gly Met Leu Leu Leu Tyr Thr Pro Ala Phe Leu Ala Gly Leu 
65 70 75 80 

Ala Ser Phe Trp Val Phe Pro His Gin Gly Ceu Arg Phe Thr- He Leu 
85 90 95 

Gin Ser Ala Val Thr Leu His Tyr Phe Lys Arg Val Phe Glu Gly Leu 
100 105 110 

Phe He His Lys Tyr Ser Gly Gly Met Thr Leu Glu Ser Ala He Pro 
115 120 125 

He Thr Leu Ser Tyr Phe Leu Ser Ala Val Thr Met Val Tyr Ser Gin 
130 135 140 

His Leu Thr Lys Gly Phe Pro Glu Pro Pro He Asn Leu Phe Tyr Pro 
145 150 155 160 

Gly He Val Leu Phe Leu Val Gly He He Gly Asn Phe Tyr His His 
165 170 175 

Tyr Leu Leu Ser Lys Leu Arg Gly Lys Gly Glu Lys Glu Tyr Lys He 
180 185 190 

Pro Lys Gly Gly Phe Phe Glu Leu Val He Cys Pro His Tyr Phe Phe 
195 200 205 

Glu He Thr Val Phe Tyr Gly He Phe Phe He Ser Gin Thr Leu Tyr 
210 215 220 

Ser Phe Ala Phe Ala Val Gly Thr Thr Met Tyr Leu Val Gly Arg Ser 
225 230 235 240 

Tyr Ser Thr Arg Lys Trp Tyr Leu Ser Lys Phe Glu Asp Phe Pro Lys 



8 



245 



250 



255 



His Val Lys Ala Val lie Pro Phe Val Phe 
260 265 



<210> 10 
<211> 1942 
<212> DNA 

<213> Arabidopsis thaliana 
<400> 10 

ctctcgtgaa tcctttttcc tttcttcttc 
tttctataag gaaccagaca cgaatcccat 
tccgctcttt ccctctccat tagattctgt 
cgattctctc tgacgcctct tttctcccga 
cgattttgga ttctgctggc gttactacgg 
atcttgatag gcttcgtcga cggaaatcga 
ctggttccga taataattct ccttcggatg 
ggattgattc cgttgttaac gatgacgctc 
acggtggtgg cgataataac ggtggtggaa 
atgctacgtt tacgtatcga ccgtcggttc 
ttagctccga cgcaatcttc aaacagagcc 
ttcttattgc tgtaaacagt agactcatca 
tcagaacgga tttctggttt agttcaagat 
gtatatccct ttcgatcttt cctttggctg 
aatacatatc agaacctgtt gtcatctttc 
tgtatccagt ttacgtcacc ctaaggtgtg 
tgctcctcac ttgcattgtg tggctaaagt 
taagatccct agccaatgca gctgataagg 
tgaagagctt ggcatatttc atggtcgctc 
gttctgcatg tatacggaag ggttgggtgg 
ccggattcat gggatttata atagaacaat 
atcctttgaa aggcgatctt ctatatgcta 
atttatatgt gtggctctgc atgttctact 
cagagcttct ctgcttcggg gatcgtgaat 
tgggagatta ctggagaatg tggaatatgc 
acttcccgtg cttgcgcagc aagataccaa 
tctctgcagt ctttcatgag ctatgcatcg 
cttttcttgg gattatgttt caggtgcctt 
ggtttggctc aacggtgggg aacatgatct 
cgatgtgtgt gcttctttat taccacgacc 
acaactgttc aaaaaatgac tttcttcaaa 
gttgtggtgg ttctgatgct aaaacgacaa 
caattagagt tgttgtatcg ca 



ttcttctctt cagagaaaac tttgcttctc 60 
tcccaccgat ttcttagctt cttccttcaa 120 
ttcctctttc aatttcttct gcatgcttct 180 
cgctgtttcg tcaaacgctt ttcgaaatgg 240 
tgacggagaa cggtggcgga gagttcgtcg 3 00 
gatcggatftc ttctaacgga cttcttctct 360 
atgttggagc tcccgccgac gttagggatc 420 
agggaacagc caatttggcc ggagataata 480 
gaggcggcgg agaaggaaga ggaaacgccg 54 0 
cagctcatcg gagggcgaga gagagtccac 600 
atgccggatt attcaacctc tgtgtagtag 660 
tcgaaaatct tatgaagtat ggttggttga 720 
cgctgcgaga ttggccgctt ttcatgtgtt 780 
cctttacggt tgagaaattg gtacttcaga 840 
ttcatattat tatcaccatg acagaggttt 900 
attctgcttt tttatcaggt gtcactttga 960 
tggtttctta tgctcatact agctatgaca 1020 
ccaatcctga agtctcctac tacgttagct 1080 
ccacattgtg ttatcagcca agttatccac 1140 
ctcgtcaatt tgcaaaactg gtcatattca 1200 
atataaatcc tattgtcagg aactcaaagc 1260 
ttgaaagagt gttgaagctt tcagttccaa 1320 
gcttcttcca cctttggtta aacatattgg 1380 
tctacaaaga ttggtggaat gcaaaaagtg 144 0 
ctgttcataa atggatggtt cgacatatat 1500 
agacactcgc cattatcatt gctttcctag 1560 
cagttccttg tcgtctcttc aagctatggg 1620 
tggtcttcat cacaaactat ctacaggaaa 1680 
tctggttcat cttctgcatt ttcggacaac 1740 
tgatgaaccg aaaaggatcg atgtcatgaa 1800 
catctatggc ctcgttggat ctccgttgat 1860 
atagtgttat aaccattgaa gaagaaaaga 192 0 

1942 



<210> 11 



9 



<211> 520 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 11 

Met Ala lie Leu Asp Ser Ala Gly Val Thr Thr Val Thr Glu Asn Gly 
15 10 15 

Gly Gly Glu Phe Val Asp Leu Asp Arg Leu Arg Arg Arg Lys Ser Arg 
20 25 30 

Ser Asp Ser Ser Asn Gly Leu Leu Leu Ser Gly Ser Asp Asn Asn Ser 
35 40 45 

Pro Ser Asp Asp Val Gly Ala Pro Ala Asp Val Arg Asp Arg lie Asp 
50 55 60 

Ser Val Val Asn Asp Asp Ala Gin Gly Thr ^la Asn Leu Ala Gly Asp 
65 70 75 80 

Asn Asn Gly Gly Gly Asp Asn Asn Gly Gly Gly Arg Gly Gly Gly Glu 
85 90 95 

Gly Arg Gly Asn Ala Asp Ala Thr Phe Thr Tyr Arg Pro Ser Val Pro 
100 105 110 

Ala His Arg Arg Ala Arg Glu Ser Pro Leu Ser Ser Asp Ala lie Phe 
115 120 125 

Lys Gin Ser His Ala Gly Leu Phe Asn Leu Cys Val Val Val Leu lie 
130 135 140 

Ala Val Asn Ser Arg Leu lie lie Glu Asn Leu Met Lys Tyr Gly Trp 
145 150 155 160 

Leu lie Arg Thr Asp Phe Trp Phe Ser Ser Arg Ser Leu Arg Asp Trp 
165 170 175 

Pro Leu Phe Met Cys Cys lie Ser Leu Ser lie Phe Pro Leu Ala Ala 
180 185 190 

Phe Thr Val Glu Lys Leu Val Leu Gin Lys Tyr lie Ser Glu Pro Val 
195 200 205 

Val lie Phe Leu His lie lie lie Thr Met Thr Glu Val Leu Tyr Pro 
210 215 220 

Val Tyr Val Thr Leu Arg Cys Asp Ser Ala Phe Leu Ser Gly Val Thr 



10 



225 



230 



235 



240 



Leu Met Leu Leu Thr Cys lie Val Trp Leu Lys Leu Val Ser Tyr Ala 
245 250 255 

His Thr Ser Tyr Asp lie Arg Ser Leu Ala Asn Ala Ala Asp Lys Ala 
260 265 270 

Asn Pro Glu Val Ser Tyr Tyr Val Ser Leu Lys Ser Leu Ala Tyr Phe 
275 280 285 

Met Val Ala Pro Thr Leu Cys Tyr Gin Pro Ser Tyr Pro Arg Ser Ala 
290 295 300 

Cys lie Arg Lys Gly Trp Val Ala Arg Gin Phe Ala Lys Leu Val lie 
305 310 315 320 

Phe Thr Gly Phe Met Gly Phe lie lie Glu Gin Tyr lie Asn Pro lie 
325 330 335 

Val Arg Asn Ser Lys His Pro Leu Lys Gly Asp Leu Leu Tyr Ala lie 
340 345 350 

Glu Arg Val Leu Lys Leu Ser Val Pro Asn Leu Tyr Val Trp Leu Cys 
355 360 365 

Met Phe Tyr Cys Phe Phe His Leu Trp Leu Asn lie Leu Ala Glu Leu 
370 375 380 

Leu Cys Phe Gly Asp Arg Glu Phe Tyr Lys Asp Trp Trp Asn Ala Lys 
385 390 395 400 

Ser Val Gly Asp Tyr Trp Arg Met Trp Asn Met Pro Val His Lys Trp 
405 410 415 

Met Val Arg His lie Tyr Phe Pro Cys Leu Arg Ser Lys lie Pro Lys 
420 425 430 

Thr Leu Ala He He He Ala Phe Leu Val Ser Ala Val Phe His Glu 
435 440 445 

Leu Cys He Ala Val Pro Cys Arg Leu Phe Lys Leu Trp Ala Phe Leu 
450 455 460 

Gly He Met Phe Gin Val Pro Leu Val Phe He Thr Asn Tyr Leu Gin 
465 470 475 480 

Glu Arg Phe Gly Ser Thr Val Gly Asn Met He Phe Trp Phe He Phe 
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485 



490 



495 



Cys lie Phe Gly Gin Pro Met Cys Val Leu Leu Tyr Tyr His Asp Leu 
500 505 510 

Met Asn Arg Lys Gly Ser Met Ser 
515 520 



<210> 12 

<211> 381 

<212> DNA 

<213> Caenorhabditis elegans 
<220> 

<221> unsure 

<222> (46) 

<223> n=a / t / c or g 

<400> 12 

tgcaaatgcg tcaacaaacg ggacgacggc 
tctttggctt ccagtagacg ctcctcattt 
ttcagaaatg agaggacctt gcgagaaagt 
gacgagttct ggatggacaa atttccgtgg 
actttcaaat ggacgcgtgg cacttgaaaa 
ccttcagtgg atctcaacgt ttgttgagca 
tgctctcatc ctatgctcaa a 



ggcgtcagcc ttcggnaaac atctaatggt 60 

gcacaaaatg gtaattcgtc aagggaaaag 12 0 

ggtacatact gctcaagatt cattgttttc 180 

attcttcaat ttgtctattt tacttttggt 240 

tgtgatcaaa tatggtattt tgataacacc 300 

tcactactca atttggagct ggccaaatct 360 

381 



<210> 13 
<211> 300 
<212> DNA 

<213> Caenorhabditis elegans 
<400> 13 

tttgatatgt acggtaaatg gaaaaaaggt 
cactaaatat gtttcaaaag tgtgagcaaa 
cgacctgtaa tacatgaaaa atatcaatag 
ataatgatta taataaaaaa cttgtcttaa 
aattgagata aatcaaatac caacggtttg 



attcatgtat ggcaaggtgg taataaatgg 60 

cgtatgtgag agacgagaaa aataagaaaa 120 

gaattttgag ataatttggc aacatgcaat 180 

gactagagaa ctgctaattc aaaaaaaaca 240 

gttttgaact gctgaaacac caaagttcaa 300 



<210> 14 

<211> 496 

<212> PRT 

<213> Caenorhabditis elegans 

<400> 14 



12 



Met Arg Gin Gin Thr Gly Arg Arg Arg Arg Gin Pro Ser Glu Thr Ser 
15 10 15 



Asn Gly Ser Leu Ala Ser Ser Arg Arg Ser Ser Phe Ala Gin Asn Gly 
20 25 30 

Asn Ser Ser Arg Lys Ser Ser Glu Met Arg Gly Pro Cys Glu Lys Val 
35 40 45 

Val His Thr Ala Gin Asp Ser Leu Phe Ser Thr Ser Ser Gly Trp Thr 
50 55 60 

Asn Phe Arg Gly Phe Phe Asn Leu Ser lie Leu Leu Leu Val Leu Ser 
65 70 75 80 

Asn Gly Arg Val Ala Leu Glu Asn Val lie Lys Tyr Gly lie Leu lie 
85 90 95 

Thr Pro Leu Gin Trp lie Ser Thr Phe Val Glu His His Tyr Ser lie 
100 105 110 

Trp Ser Trp Pro Asn Leu Ala Leu lie Leu Cys Ser Asn lie Gin lie 
115 120 125 

Leu Ser Val Phe Gly Met Glu Lys lie Leu Glu Arg Gly Trp Leu Gly 
130 135 140 

Asn Gly Phe Ala Ala Val Phe Tyr Thr Ser Leu Val lie Ala His Leu 
145 150 155 160 

Thr lie Pro Val Val Val Thr Leu Thr His Lys Trp Lys Asn Pro Leu 
165 170 175 

Trp Ser Val Val Met Met Gly Val Tyr Val He Glu Ala Leu Lys Phe 
180 185 190 

lie Ser Tyr Gly His Val Asn Tyr Trp Ala Arg Asp Ala Arg Arg Lys 
195 200 205 

He Thr Glu Leu Lys Thr Gin Val Thr Asp Leu Ala Lys Lys Thr Cys 
210 215 220 

Asp Pro Lys Gin Phe Trp Asp Leu Lys Asp Glu Leu Ser Met His Gin 
225 230 235 240 

Met Ala Ala Gin Tyr Pro Ala Asn Leu Thr Leu Ser Asn He Tyr Tyr 
245 250 255 
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Phe Met Ala Ala Pro Thr Leu Cys Tyr Glu Phe Lys Phe Pro Arg Leu 
260 265 270 



Leu Arg lie Arg Lys His Phe Leu lie Lys Arg Thr Val Glu Leu lie 
275 280 285 

Phe Leu Ser Phe Leu lie Ala Ala Leu Val Gin Gin Trp Val Val Pro 
290 295 300 

Thr Val Arg Asn Ser Met Lys Pro Leu Ser Glu Met Glu Tyr Ser Arg 
305 310 315 320 

Cys Leu Glu Arg Leu Leu Lys Leu Ala lie Pro Asn His Leu He Trp 
325 330 335 

Leu Leu Phe Phe Tyr Thr Phe Phe His Ser Phe Leu Asn Leu He Ala 
340 345 350 

Glu Leu Leu Arg Phe Ala Asp Arg Glu Phe Tyr Arg Asp Phe Trp Asn 
355 360 365 

Ala Glu Thr He Gly Tyr Phe Trp Lys Ser Trp Asn He Pro Val His 
370 375 380 

Arg Phe Ala Val Arg His He Tyr Ser Pro Met Met Arg Asn Asn Phe 
385 390 395 400 

Ser Lys Met Ser Ala Phe Phe Val Val Phe Phe Val Ser Ala Phe Phe 
405 410 415 

His Glu Tyr Leu Val Ser Val Pro Leu Lys He Phe Arg Leu Trp Ser 
420 425 430 

Tyr Tyr Gly Met Met. Gly Gin He Pro Leu Ser He He Thr Asp Lys 
435 440 445 

Val Val Arg Gly Gly Arg Thr Gly Asn He He Val Trp Leu Ser Leu 
450 455 460 

He Val Gly Gin Pro Leu Ala He Leu Met Tyr Gly His Asp Trp Tyr 
465 470 475 480 

He Leu Asn Phe Gly Val Ser Ala Val Gin Asn Gin Thr Val Gly He 
485 490 495 
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<210> 15 

<211> 257 

<212> DNA 

<213> Glycine max 

<400> 15 

aacggaattg agactccaga gaatatgcca 
ggcttttgga aaaactggca tgcttccttc 
cctcttgggg gatctaagaa aaagctacta 
atctggcatg atttagagtg gaagcttctt 
atccctgagt tggtttt 



aaatgtatta ataattgtca caacttggaa 60 
aacaagtggc ttgtgaggta tatatacatt 12 0 
aatgtgtggg ttgttttcac atttgttgca 180 
tcatgggcat ggttgacgtg tttattcttc 240 

257 



<210> 16 

<211> 234 

<212> DNA 

<213> Glycine max 

<220> 

<221> unsure 
<222> (24) 

<223> n=a, t, c or g 



<220> 

<221> unsure 

<222> (41) 

<223> n=a, t, c or g 



<220> 

<221> unsure 
<222> (60) 

<223> n=a, t, c or g 



<400> 16 

gtaagcttca agagcttagc atanttcctg 

ctatcctcgc acaccttata ttcgaaaggg 

atatttacag gagttatggg atttataata 

tcacagcatc ctctcaaggg aaaccttctt 



gttgccccta ncattatgtt accagccaan 60 
ttggctgttt cgccaacttg tcaactgata 120 
gaacaataca ttaatcccat tgtacaaaat 180 
tacgccatcg agagagttct gaag 234 



<210> 17 

<211> 275 

<212> DNA 

<213> Glycine max 

<220> 

<221> unsure 
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<222> (192) 

<223> n=a, t, c or 

<220> 

<221> unsure 

<222> (202) 

<223> n=a, t, c or 

<220> 

<221> unsure 

<222> (204) 

<223> n=a, t, c or 

<220> 

<221> unsure 

<222> (211) 

<223> n=a, t, c or 

<220> 

<221> unsure 

<222> (222) 

<223> n=a, t, c or 

<220> 

<221> unsure 

<222> (234) 

<223> n=a, t, c or 

<220> 

<221> unsure 
<222> (238) . . (239) 
<223> n=a, t, c or 

<220> 

<221> unsure 
<222> (244) . . (245) 
<223> n=a, t, c or 

<220> 

<221> unsure 

<222> (251) 

<223> n=a, t, c or 

<220> 

<221> unsure 
<222> (262) . . (263) 
<223> n=a, t, c or 



<400> 17 

gtggaatgcc aaaactgttg aagattattg 

gatgatccgc cacctatatt ttccatgttt 

tttaattgcc ttcctggttc tgctttattc 

catattcaag tngtgggttt cngnggaatt 

attnntnggc naaaaaattc cnngaacccc 



gaggatgtgg aatatgcctg ttcacaaatg 60 

aaggcacggt ataccaaagg ccgttgctct 120 

catgagctgt gcatcgctgt tccttgccca 180 

nagtttcagg tnccttgggt ttcnaccnna 240 
ggggg 2 75 



<210> 18 

<211> 267 

<212> DNA 

<213> Glycine max 

<400> 18 

ctgcttttgt atctggtgtc acgttgatgc tattaacttg cattgtgtgg ttaaaattgg 60 

tgtcatatgc acatacaaac tatgatatga gagcacttac tgtttcgaat gaaaagggag 120 

aaacattacc caatactttg atatggagta tccgtacact gtgaccttca ggagtttggc 180 

atacttcatg gttgctccta cattatgcta tcagacaagc tatcctcgca caccttcagt 240 

tcgaaagggt tgggtgtttc gtcaact 267 



<210> 19 

<211> 1895 

<212> DNA 

<213> Human 

<220> 

<221> unsure 

<222> (209) 

<223> n=a, t, c or g 

<400> 19 

gtctggtgtg atggggacag ggagggactt 
tgggtgctga gtctcagagc ttggcatgga 
ggctgccgcc ctgagctcgg gctgggacgt 
gtaccctgtg gccaggacta aaggggctnc 
gcaatgcccg gttatttctg gagaacctca 
aggtggtttc tctgttcctg aaggatccct 
cggccaatgt ctttgctgtg gctgcattcc 
tgacggagca ggcgggactg ctgctgcacg 
cagcggctgt ggtcttactg gttgagtcta 
tggcgcacac catcctcttc ctcaagctct 
gcagggccag ggccaaggct gcctctgcag 
acaccgtgag ctacccggac aatctgacct 
ccaccttgtg ctacgagctc aactttcccc 
tgcgacggat ccttgagatg ctgttcttca 
ggatggtccc caccatccag aactccatga 
tcatcgagcg cctcctgaag ctggcggtcc 



ccccttaccc agcactggtg ttggctgagg 60 
gaccagacag ggctgggtct gcaagcctga 120 
gcccagaggt gttgggagga tctggggtga 180 
accctcctgt ccatccctcg cagatcttga 240 
tcaagtatgg catcctggtg gaccccatcc 300 
atagctggcc cgccccatgc ctggttattg 360 
aggttgagaa gcgcctggcg gtgggtgccc 420 
tggccaacct ggccaccatt ctgtgtttcc 480 
tcactccagt gggctccctg ctggcgctga 540 
tctcctaccg cgacgtcaac tcatggtgcc 600 
ggaagaaggc cagcagtgct gctgccccgc 660 
accgcgatct ctactacttc ctcttcgccc 720 
gctctccccg catccggaag cgctttctgc 780 
cccagctcca ggtggggctg atccagcagt 840 
agcccttcaa ggacatggac tactcacgca 900 
ccaatcacct catctggctc atcttcttct 960 
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actggctctt ccactcctgc ctgaatgccg tggctgagct catgcagttt ggagaccggg 102 0 
agttctaccg ggactggtgg aactccgagt ctgtcaccta cttctggcag aactggaaca 1080 
tccctgtgca caagtggtgc atcagacact tctacaagcc catgcttcga cggggcagca 114 0 
gcaagtggat ggccaggaca ggggtgttcc tggcctcggc cttcttccac gagtacctgg 1200 
tgagcgtccc tctgcgaatg ttccgcctct gggcgttcac gggcatgatg gctcagatcc 126 0 
cactggcctg gttcgtgggc cgctttttcc agggcaacta tggcaacgca gctgtgtggc 132 0 
tgtcgctcat catcggacag ccaatagccg tcctcatgta cgtccacgac tactacgtgc 1380 
tcaactatga ggccccagcg gcagaggcct gagctgcacc tgagggcctg gcttctcact 144 0 
gccacctcac acccgctgcc agagcccacc tctcctccta ggcctcgagt gctggggatg 1500 
ggcctggctg cacagcatcc tcctctggtc ccagggaggc ctctctgccc ctatggggct 156 0 
ctgtcctgca cccctcaggg atggcgacag caggccagac acagtctgat gccagctggg 162 0 
agtcttgctg accctgcccc gggtccgagg gtgtcaataa agtgctgtcc agtgacctct 1680 
tcagcctgcc aggggcctgg ggcctggtgg ggggtatggc cacacccaca agggcgagtg 174 0 
ccagagctgt gtggacagct gtcccaggac ctgccgggga gcagcagctc cactgcagca 180 0 
gggcgggcat ggccggtagg gggagtgcaa ggccaggcag acgcccccat tccccacact 186 0 
cccctaccta gaaaagctca gctcaggcgt cctct 1895 



<210> 20 
<211> 519 
<212> DNA 

<213> Montierella alphina 
<220> 

<221> unsure 

<222> (4) . . (7) 

<223> n=a, t, c or g 

<220> 

<221> unsure 
<222> (22) 

<223> n=a, t, c or g 
<220> 

<221> unsure 
<222> (46) 

<223> n=a, t, c or g 
<220> 

<221> unsure 
<222> (48) 

<223> n=a, t, c or g 
<220> 

<221> unsure 
<222> (52) 

<223> n=a, t, c or g 
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<220> 

<221> unsure 
<222> (58) 

<223> n=a, t, c or g 
<220> 

<221> unsure 
<222> (64) 

<223> n=a, t, c or g 
<220> 

<221> unsure 
<222> (68) 

<223> n=a, t, c or g 
<220> 

<221> unsure 
<222> (73) 

<223> n=a, t, c or g 
<220> 

<221> unsure 
<222> (80) 

<223> n=a, t f c or g 
<220> 

<221> unsure 
<222> (82) . . (84) 
<223> n=a, t, c or g 

<220> 

<221> unsure 
<222> (93) 

<223> n=a, t, c or g 
<220> 

<221> unsure 
<222> (102) . . (103) 
<223> n=a, t, c or g 

<220> 

<221> unsure 

<222> (113) 

<223> n=a, t, c or g 

<220> 

<221> unsure 
<222> (148) 
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<223> n=a, t, c or g 



<220> 

<221> unsure 

<222> (430) 

<223> n=a, t, c or g 



<400> 20 

gagnnnngna acgtttagcc tnccgtagcc 
ttanactnaa ttngaaaatn cnnncccaac 
aacggagcac tatatttacc ccgtggtngt 
tggtgctgct cttgataccc ttcatgctta 
agtgcatctg caacgccttt gcggaactaa 
attggtggaa ctgcgtcagc tttgatgagt 
acttcttgct ccgccacgtg tacgactcga 
caatgccgcn aattgcaaac gttccttccc 
aagaatgggt ggtgacaacg ttaaagtgcg 



gccaaaatcc aagggncnac cnaccctncg 60 
ttnaggnact tnxiagncccc ccnacttgac 120 
tcaacccagc catctcaccc ttgcgagcat 180 
actatctcat gatcttttac atcattttcg 240 
gttgctttgc ggatcgcaac ttttacgagg 3 00 
gggcacgcaa atggaacaag cctgtgcaac 3 60 
gcatccgagt ccttccactt gtccgaaatc 420 
ggtcgtcaat gcgttcaacg aacctgggtg 4 80 
cccggtatc 519 



<210> 21 

<211> 518 

<212> DNA 

<213> mouse 



<400> 21 

tggaggacaa cgcggggtct gatacgactc 
attcggcacg atgggcacga ggactccatc 
gtcaacctgt ggtgccgcca gcgaagggtc 
gtcagtgggg ctgctgcgag caagctgtga 
tcgattactt catctttgct cctactttgt 
gaatacgaga gcgctttctg ctacgacgag 
aagtggggct gatccaacag tggatggtcc 
caagagcttc tgcagttttg gagaccgcga 
tgtcaccgac ttttggcaga actggaatat 



actataggga atttggccct cgagcagtag 60 
atgttcctca agctttattc ctaccgggat 120 
aaggccaaag ctgtctctac agggaagaag 180 
gctatccaga caacctgacc taccgagatc 240 
gttatgaact caactttcct cggtcccccc 300 
ttcttgagat gctctttttt acccagcttc 360 
ctactatcca gaactccatg gaagcccttt 420 
gttctacaga gattggtgga atgctgagtc 480 
ccccgtgg 518 



<210> 22 
<211> 299 
<212> DNA 
<213> mouse 



<400> 22 

ccatgatggc tcaggtccca ctggcctgga 
gcaatgcagc tgtgtgggtg acactcatca 
ccacgactac tacgtgctca actacgatgc 
agccctccct aacctgggcc tggagttctg 
ctagtctggg aggcctctct gcccctatgc 



ttgtgggccg attcttccaa gggaactatg 60 
ttgggcaacc ggtggctgtc tcatgtatgt 12 0 
cccagtgggt catgagctac tgccaaaggc 180 
gaggggttcc tggctgcctg cacactcctc 240 
gctactcctg ctcttgggga tggcatttg 299 
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<210> 23 
<211> 1766 
<212> DNA 
<213> Rat 



<400> 23 

cacgactggg ccgcgacgtg gtgcgggccg 
gctctcggcg tcggaggacc ggctcgcggg 
tagacgaaga ggaggtgcga gacgccgctg 
ctccggctcc ggctccggtt ccggctccag 
gcgtgggcga cggccactgg gagctgaggt 
cagacagcgg tttcagcaat taccgtggta 
tgagtaatgc aaggttattt ttagagaatc 
tccaggtggt gtctctgttt ctgaaggacc 
ttgcatccaa tatctttatt gtggctacat 
ccctgacaga gcagatgggg ctgctgctac 
tcccagcagc tgtggcctta ctggttgagt 
tggcatcata ctccatcatc ttcctcaagc 
gccgccagcg aagggtcaag gccaaagctg 
ctgcccagaa cactgtaagc tatccggaca 
tctttgctcc tactttgtgt tatgaactca 
gctttctgct acggcgggtt cttgagatgc 
tccagcagtg gatggtccct actatccaga 
attcacgaat cattgagcgt ctcttaaagc 
tcttcttcta ttggcttttc cactcatgtc 
gagaccgcga gttctacagg gactggtgga 
actggaatat ccccgtgcac aagtggtgca 
tgggcagcaa caaatggatg gccaggactg 
agtacctagt gagcattccc ctgaggatgt 
ctcaggtccc actggcctgg attgtgaacc 
ctgtgtgggt gacactcatc attgggcaac 
actacgtgct caactatgat gccccagtgg 
ccctaacctg ggcctggagt tctggagggc 
tgggaggcct ctctgcccct atggggccta 
agctggtatg agccagtgct gggagtctgt 
agctatctaa aaaaaaaaaa aaaaaa 



aagccatggg cgaccgcgga ggcgcgggaa 60 
tttccatcca gggtggtagt gggcccatgg 12 0 
tgggccccga cttgggcgcc gggggtgacg 180 
cccacacccg ggacaaagac cggcagacca 240 
gccatcgtct gcaagactct ttgttcagct 300 
tcctgaattg gtgcgtggtg atgctgatcc 360 
ttatcaagta tggcatcctg gtggatccca 420 
cctacagctg gcctgcccca tgcttgatca 480 
ttcagattga gaagcgcctg tcagtgggtg 540 
atgtggttaa cctggccaca attatctgct 600 
ctatcactfcc agtgggttcc ctgtttgctc 660 
ttttctccta ccgggatgtc aatctgtggt 720 
tgtctgcagg gaagaaggtc agtggggctg 780 
acctgaccta ccgagatctc tattacttca 840 
actttcctcg atccccccga atacgaaagc 900 
tctttttcac ccagcttcaa gtggggctga 960 
actccatgaa gcccttcaag gacatggact 1020 
tggcggtccc caaccatctg atatggctca 1080 
tcaatgctgt ggcagagctc ctgcagtttg 1140 
atgctgagtc tgtcacctac ttttggcaga 1200 
tcagacactt ctacaagcct atgctcagac 1260 
gggtcttttt ggcgtcagcc ttcttccatg 1320 
tccgcctctg ggcattcaca gccatgatgg 1380 
gcttcttcca agggaactat ggcaatgcag 1440 
cggtggctgt gctcatgtat gtccacgact 1500 
gggcctgagc tactgccaaa ggccagccct 1560 
ttcctggctg cctgcacact cctcctagtc 1620 
ctcctgctct tggggatggc acctgagtcc 1680 
gctgaccagg ggctgaggat atcaataaag 1740 

1766 



<210> 24 
<211> 500 
<212> PRT 
<213> rat 



<400> 24 

Met Gly Asp Arg Gly Gly Ala Gly Ser Ser Arg Arg Arg Arg Thr Gly 
15 10 15 
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Ser Arg Val Ser lie Gin Gly Gly Ser Gly Pro Met Val Asp Glu Glu 
20 25 30 



Glu Val Arg Asp Ala Ala Val Gly Pro Asp Leu Gly Ala Gly Gly Asp 
35 40 45 

Ala Pro Ala Pro Ala Pro Val Pro Ala Pro Ala His Thr Arg Asp Lys 
50 55 60 

Asp Arg Gin Thr Ser Val Gly Asp Gly His Trp Glu Leu Arg Cys His 
65 70 75 80 

Arg Leu Gin Asp Ser Leu Phe Ser Ser Asp Ser Gly Phe Ser Asn Tyr 
85 90 95 

Arg Gly lie Leu Asn Trp Cys Val Val Met Leu lie Leu Ser Asn Ala 
100 105 110 

Arg Leu Phe Leu Glu Asn Leu lie Lys Tyr Gly lie Leu Val Asp Pro 
115 120 125 

lie Gin Val Val Ser Leu Phe Leu Lys Asp Pro Tyr Ser Trp Pro Ala 
130 135 140 

Pro Cys Leu lie lie Ala Ser Asn lie Phe lie Val Ala Thr Phe Gin 
145 150 155 160 

lie Glu Lys Arg Leu Ser Val Gly Ala Leu Thr Glu Gin Met Gly Leu 
165 170 175 

Leu Leu His Val Val Asn Leu Ala Thr lie lie Cys Phe Pro Ala Ala 
180 185 190 

Val Ala Leu Leu Val Glu Ser He Thr Pro Val Gly Ser Leu Phe Ala 
195 200 205 

Leu Ala Ser Tyr Ser He He Phe Leu Lys Leu Phe Ser Tyr Arg Asp 
210 215 220 

Val Asn Leu Trp Cys Arg Gin Arg Arg Val Lys Ala Lys Ala Val Ser 
225 230 235 240 

Ala Gly Lys Lys Val Ser Gly Ala Ala Ala Gin Asn Thr Val Ser Tyr 
245 250 255 



Pro Asp Asn Leu Thr Tyr Arg Asp Leu Tyr Tyr Phe He Phe Ala Pro 
260 265 270 
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Thr Leu Cys Tyr Glu Leu Asn Phe Pro Arg Ser Pro Arg lie Arg Lys 
275 280 285 



Arg Phe Leu Leu Arg Arg Val Leu Glu Met Leu Phe Phe Thr Gin Leu 
290 295 300 

Gin Val Gly Leu lie Gin Gin Trp Met Val Pro Thr lie Gin Asn Ser 
305 310 315 320 

Met Lys Pro Phe Lys Asp Met Asp Tyr Ser Arg lie lie Glu Arg Leu 
325 330 335 

Leu Lys Leu Ala Val Pro Asn His Leu lie Trp Leu lie Phe Phe Tyr 
340 345 350 

Trp Leu Phe His Ser Cys Leu Asn Ala Val Ala Glu Leu Leu Gin Phe 
355 360 365 

Gly Asp Arg Glu Phe Tyr Arg Asp Trp Trp Asn Ala Glu Ser Val Thr 
370 375 380 

Tyr Phe Trp Gin Asn Trp Asn lie Pro Val His Lys Trp Cys lie Arg 
385 390 395 400 

His Phe Tyr Lys Pro Met Leu Arg Leu Gly Ser Asn Lys Trp Met Ala 
405 410 415 

Arg Thr Gly Val Phe Leu Ala Ser Ala Phe Phe His Glu Tyr Leu Val 
420 425 430 

Ser He Pro Leu Arg Met Phe Arg Leu Trp Ala Phe Thr Ala Met Met 
435 440 445 

Ala Gin Val Pro Leu Ala Trp He Val Asn Arg Phe Phe Gin Gly Asn 
450 455 460 

Tyr Gly Asn Ala Ala Val Trp Val Thr Leu lie He Gly Gin Pro Val 
465 470 475 480 

Ala Val Leu Met Tyr Val His Asp Tyr Tyr Val Leu Asn Tyr Asp Ala 
485 490 495 

Pro Val Gly Ala 
500 



<210> 25 
<211> 325 
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<212> DNA 
<213> Zea mays 

<220> 

<221> unsure 

<222> (6) 

<223> n=a, t, c or 
<220> 

<221> unsure 

<222> (14) 

<223> n=a, t, c or 

<220> 

<221> unsure 

<222> (16) 

<223> n=a, t, c or 

<220> 

<221> unsure 

<222> (18) 

<223> n=a, t, c or 

<220> 

<22l> unsure 

<222> (32) 

<223> n=a, t, c or 

<220> 

<221> unsure 

<222> (67) 

<223> n=a, t, c or 

<220> 

<221> unsure 

<222> (71) 

<223> n=a, t , c or 

<220> 

<221> unsure 

<222> (76) 

<223> n=a, t, c or 

<220> 

<221> unsure 
<222> (82) . . (83) 
<223> n=a, t, c or 



<220> 

<221> unsure 
<222> (85) 

<223> n=a, t, c or g 
<220> 

<221> unsure 
<222> (94) 

<223> n=a, t, c or g 
<220> 

<221> unsure 

<222> (107) 

<223> n=a, t, c or g 

<220> 

<221> unsure 

<222> (111) 

<223> n=a, t, c or g 

<220> 

<221> unsure 

<222> (170) 

<223> n=a, t, c or g 

<220> 

<221> unsure 

<222> (176) 

<223> n=a, t, c or g 

<220> 

<221> unsure 

<222> (180) 

<223> n=a, t, c or g 

<220> 

<221> unsure 
<222> (204) . . (209) 
<223> n=a, t, c or g 

<220> 

<221> unsure 

<222> (261) 

<223> n=a, t , c or g 

<220> 

<221> unsure 
<222> (289) 
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<223> n=a, t, c or g 



<220> 

<221> unsure 

<222> (296) 

<223> n=a, t, c or g 



<220> 

<221> unsure 

<222> (301) 

<223> n=a, t, c or g 



<220> 

<221> unsure 

<222> (304) 

<223> n=a, t, c or g 



<220> 

<221> unsure 

<222> (317) 

<223> n=a, t, c or g 



<220> 

<221> unsure 

<222> (321) 

<223> n=a, t, c or g 



<400> 25 

taatcnaacc tcgntncngg ttcagctgta 
cacatantca natctnggca tnncngggat 
aagatatctc catgctacgt tcaagcatgt 
cagtatagtc ggacagccga tgtnnnnnna 
ggcccaggca agtagatagt ncggcagaga 
nacngagcga gcggcangaa ncagc 



tnccatgaga tatgtaatgc ggtgccgtgc 60 
catngttcag ataccgntgg nattcttgac 12 0 
aatggtgggc aacatgatan tttggntctn 180 
tctatactac catgacgtca tgaacaggca 240 
catgtacttc aacatcganc atcagnagca 300 

325 



<210> 26 

<211> 262 

<212> DNA 

<213> Zea mays 



<400> 26 

gaagtatggc ttattaataa gatctggctt 
gccactgcta atgtgttgcc ttagtctacc 
aaagttggca ttcaacaatc tcattagtga 
tacaacattt gaaattgtat atccagtgct 
acaggctttg tgttgatgtt ta 



ttggtttaat gctacatcat tgcgagactg 60 
catatttccc cttggtgcat ttgcagtcga 120 
tcctgctact acctgttttc acatcctttt 180 
cgtgattctt aagtgtgatt ctgcagtttt 240 

262 



26 



<210> 27 
<211> 253 
<212> DNA 
<213> Zea mays 

<400> 27 

agaaaatgga acatgcctgt gcataaatgg 
cgaaatggta tatcaaagga agttgctgtt 
atgagttatg tgttgctgtt ccctgccaca 
atgcttcaga ttcccctcat catattgaca 
atggttggca ata 



attgttcgtc atatatattt tccttgcatg 60 
tttatatcgt tcttgtttct gctgtacttc 120 
tactcaagtt ctgggctttt tttaggaatc 180 
tcatacctca aaaataaatt cagtgacaca 240 

253 



<210> 28 
<211> 254 
<212> DNA 
<213> Zea mays 

<400> 28 

tgaagtatgg cttattaata agatctggct 
ggccactgct aatgtgttgc cttagtctac 
aaaagttggc attcaacaat ctcattagtg 
ttacaacatt tgaaattgta tatccagtgc 
tatcaggctt tgtg 



tttggtttaa tgctacatca ttgcgagact 60 
ccatatttcc ccttggtgca tttgcagtcg 120 
atcctgctac tacctgtttt cacatccttt 180 
tcgtgattct taagtgtgat tctgcagttt 240 

254 



<210> 29 
<211> 1645 
<212> DNA 
<213> Maize 

<400> 29 

gaattcggct cgagggcggc ggctgcgggt 
cgccgcggcg gaggcgctgg ccaagggcgg 
ggacaactgc aagccctgcg gcggcgctat 
gccgctcgac ctcgtggacc gcaaggtgag 
cgccgtcgac atcggccgca cgctcgcgcc 
ggtgctcgac gcctacctcc gctcacgggc 
cctcttccta aggtacgagg cgcccaaaga 
ccactacgac ggcagcaacg gcaaggtcgg 
gatcgtgggc gcggacggcg ccaactctcg 
cgagtacgcc atcgcgttcc aggagcgcgt 
cgaggagcgc gcggagatgt acgtcggcga 
gttccccaag tgcgaccacg tcgccgtcgg 
caagaagttt caggccgcca cgcgcctccg 
catccgcgtc gaggcgcacc ccatccccga 
ggtgacgctt gtgggcgatg ccgcggggta 



ggcggtggtg ggaggcggcc ccgccggtgg 60 
cgtggagacg gtgctgatcg agcggaagat 12 0 
cccgctgtgc atggtgtcgg agttcgacct 180 
gaagatgaag atgatttcgc cgtccaacgt 240 
ccacgagtac atcgggatgg tcaggcgcga 300 
acagtccgtc ggcgcggagg tcgtcaacgg 360 
gccgaacggc tcgtacgtgg tgcactacaa 420 
cggcgagaag cggtcgttcg aggtggacgc 480 
cgtggccaac gacatgggcg cgggcgacta 54 0 
caagatcccc gacgacaaga tggtgtacta 600 
cgacgtctct cccgacttct acggctgggt 660 
caccggcacc gtcacgcaca aggccgacat 720 
cgccaaggac aagattgagg gcggcaagat 780 
gcaccccagg cctaagaggg tgtccgggcg 84 0 
cgtgaccaag tgctctggcg agggcatcta 900 
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cttcgcggcg aagagcgggc ggatgtgcgc 
gacgcggatg gtggaggaga gcgacctgcg 
ctggcccact tacaaggtgc tggacatcct 
gcgcgaggcc ttcgtggaga tgtgcgccga 
ctacctctac aagcgcgtcg tgccgggcaa 
caccatcggc agcctcgtca gggccaccgc 
gtgagccgcc gcccgccacc tcattgccgt 
tattagtaga gatttgcggc tgatcgggtt 
gcggagagga agagaaacaa gttgtgcaag 
ttgtatcgat ggatcctgca acatatagca 
atcgactgga ttctgacgcc ggcaagcatc 
tcaagacatg taataaaact gaaactcccc 
aaaaaaaaaa aaaaagggcg gccgc 



cgaggccatc gtggcgggct ccgccaacgg 960 
caagtacctg gccgagttcg accgcctcta 1020 
gcagaaggtg ttctaccgct ccaacgcggc 10 80 
cgactacgtg cagaagatga ccttcgacag 1140 
cccgctcgac gacatcaagc tcgccgtcaa 1200 
actgcgccgg gagatggaga aggtcacctt 1260 
cgaaatggtg tcgcagctga tcggccggtg 1320 
aatttaggcc aacatgcgtg ggcagtgggc 1380 
tgcagcaagt agatcaaaag tgctgcctgt 1440 
tctggtgatg ttgagaattc ggagcagttc 1500 
gacgtcaatg aatgtctaat acttagtaca 1560 
cgttctggtt caaaaaaaaa aaaaaaaaaa 1620 

1645 



<210> 30 
<211> 541 
<212> PRT 
<213> Maize 

<220> 

<221> UNSURE 
<222> (414) 

<223> Xaa=any amino acid 
<220> 

<221> UNSURE 
<222> (445) 

<223> Xaa=any amino acid 
<220> 

<221> UNSURE 
<222> (482) 

<223> Xaa=any amino acid 
<220> 

<221> UNSURE 
<222> (498) 

<223> Xaa=any amino acid 
<220> 

<221> UNSURE 
<222> (509) 

<223> Xaa=any amino acid 
<220> 

<221> UNSURE 
<222> (517) . . (518) 
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<223> Xaa=any amino acid 



<220> 

<221> UNSURE 
<222> (520) 

<223> Xaa=any amino acid 
<400> 30 

Leu Arg Val Ala Val Val Gly Gly Gly Pro Ala Gly Gly Ala Ala Ala 
15 10 15 

Glu Ala Leu Ala Lys Gly Gly Val Glu Thr Val Leu lie Glu Arg Lys 
20 25 30 

Met Asp Asn Cys Lys Pro Cys Gly Gly Ala lie Pro Leu Cys Met Val 
35 40 45 

Ser Glu Phe Asp Leu Pro Leu Asp Leu Val Asp Arg Lys Val Arg Lys 
50 55 60 

Met Lys Met He Ser Pro Ser Asn Val Ala Val Asp He Gly Arg Thr 
65 70 75 80 

Leu Ala Pro His Glu Tyr He Gly Met Val Arg Arg Glu Val Leu Asp 
85 90 95 

Ala Tyr Leu Arg Ser Arg Ala Gin Ser Val Gly Ala Glu Val Val Asn 
100 105 110 

Gly Leu Phe Leu Arg Tyr Glu Ala Pro Lys Glu Pro Asn Gly Ser Tyr 
115 120 125 

Val Val His Tyr Asn His Tyr Asp Gly Ser Asn Gly Lys Val Gly Gly 
130 135 140 

Glu Lys Arg Ser Phe Glu Val Asp Ala He Val Gly Ala Asp Gly Ala 
145 150 155 160 

Asn Ser Arg Val Ala Asn Asp Met Gly Ala Gly Asp Tyr Glu Tyr Ala 
165 170 175 

lie Ala Phe Gin Glu Arg Val Lys He Pro Asp Asp Lys Met Val Tyr 
180 185 190 

Tyr Glu Glu Arg Ala Glu Met Tyr Val Gly Asp Asp Val Ser Pro Asp 
195 200 205 

Phe Tyr Gly Trp Val Phe Pro Lys Cys Asp His Val Ala Val Gly Thr 
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210 



215 



220 



Gly Thr Val Thr 
225 

Arg Leu Arg Ala 



Glu Ala His Pro 
260 

Arg Val Thr Leu 
275 

Gly Glu Gly He 
290 

Ala He Val Ala 
305 

Asp Leu Arg Lys 



Tyr Lys Val Leu 
340 

Ala Arg Glu Ala 
355 

Met Thr Phe Asp 
370 

Leu Asp Asp He 
385 

Ala Thr Ala Leu 



Ala Arg Asp Val 
420 

Cys He Ser Arg 
435 

Arg Gly Gin Trp 
450 

Ala Ser Arg Ser 



His Lys Ala Asp 
230 

Lys Asp Lys He 
245 

He Pro Glu His 



Val Gly Asp Ala 
280 

Tyr Phe Ala Ala 
295 

Gly Ser Ala Asn 
310 

Tyr Leu Ala Glu 
325 

Asp He Leu Gin 



Phe Val Glu Met 
360 

Ser Tyr Leu Tyr 
375 

Lys Leu Ala Val 
390 

Arg Arg Glu Met 
405 

He Ala Val Glu 



Asp Leu Arg Leu 
440 

Ala Arg Arg Gly 
455 

Lys Val Leu Pro 



He Lys Lys Phe 
235 

Glu Gly Gly Lys 
250 

Pro Arg Pro Lys 
265 

Ala Gly Tyr Val 



Lys Ser Gly Arg 
300 

Gly Thr Krg Met 
315 

Phe Asp Arg Leu 
330 

Lys Val Phe Tyr 
345 

Cys Ala Asp Asp 



Lys Arg Val Val 
380 

Asn Thr He Gly 
395 

Glu Lys Val Thr 
410 

Met Val Ser Gin 
425 

He Gly Leu He 



Arg Glu Thr Ser 
460 

Val Cys He Asp 



Gin Ala Ala Thr 
240 

He He Arg Val 
255 

Arg Val Ser Gly 
270 

Thr Lys Cys Ser 
285 

Met Cys Ala Glu 



Val Glu Glu Ser 
320 

Tyr Trp Pro Thr 
335 

Arg Ser Asn Ala 
350 

Tyr Val Gin Lys 
365 

Pro Gly Asn Pro 



Ser Leu Val Arg 
400 

Leu Xaa Ala Ala 
415 

Leu He Gly Arg 
430 

Xaa Ala Asn Met 
445 

Cys Ala Ser Ala 



Gly Ser Cys Asn 
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465 



470 



480 



lie Xaa His Leu Val Met Leu Arg 
485 

Phe Xaa Arg Arg Gin Ala Ser Thr 
500 

His Gin Asp Met Xaa Xaa Asn Xaa 
515 520 

Lys Lys Lys Lys Lys Lys Lys Lys 
530 535 



lie Arg Ser Ser Ser Ser Thr Gly 
490 495 

Ser Met Asn Val Xaa Tyr Leu Val 
505 510 

Asn Ser Pro Val Leu Val Gin Lys 
525 

Lys Lys Gly Gly Arg 
540 



<210> 31 
<211> 80 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: transit 
peptide 

<400> 31 

Met Ala Ser Ser Met lie Ser Ser Pro Ala Val Thr Thr Val Asn Arg 
15 10 15 

Ala Gly Ala Gly Met Val Ala Pro Phe Thr Gly Leu Lys Ser Met Ala 
20 25 30 

Gly Phe Pro Phe Thr Gly Leu Lys Ser Met Ala Gly Phe Pro Thr Arg 
35 40 45 

Lys Thr Asn Asn Asp lie Thr Ser lie Ala Ser Asn Gly Gly Arg Val 
50 55 60 

Gin Cys Met Gin Val Trp Pro Pro lie Gly Lys Lys Lys Phe Glu Thr 
65 70 75 80 
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